TITLE: A POSITIONING AND BUFFERING DEVICE FOR 

ARTIFICIAL KNEE JOINT 
BACKGROUND OF THE INVENTION 

(a) Technical Field of the Invention 

5 The present invention relates to a positioning and buffering device for 

artificial knee joint, and in particular, to a device provided with interlinking rod 
and support; in the course of the moving of the knee joint within a 
predetermined angle, absorbing impact force exerted onto the knee joint. 

(b) Description of the Prior Art 

1 0 Artificial limbs and joints allow a disable to walk normally. These joints, 

for instance a knee joint, have an interlinking rod mounted with a pad. When 
the knee joint is stretched to touch the ground an impact force is exerted. 
This will press the pad so as to absorb the impact. However the absorbing of 
shock is a straight line direction of the leg portion and the knee joint, and when 

1 5 walking along a flat ground, the leg can be stretched straight to allow the 
impact force to be absorbed. However, when walking down a sloping 
ground, a small angle is formed and the absorbing of impact force cannot be 
effected. This is due to the fact that the interlinking rod cannot be positioned. 
When walking down hill or down a sloping ground, the interlinking rod of the 

20 knee joint bends suddenly or knees dangerously, and therefore it is not 
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convenient for the disable to walk down hill or down a slope. Accordingly, it 
is an object of the present invention to provide a positioning and buffering 
device for artificial knee joint which mitigates the above drawback. 



SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a 
positioning and buffering device for knee joint of an artificial limb, comprising 
a knee cap head, an interlinking device including two arch plates, a buffering 
5 device, a spring device and a knee cap body module, characterized in that the 
knee cap head is connected to the thigh, and the lower edge of the knee cap 
body is for the connection to the limb and the leg bottom; the buffering device 
includes an interlinking rod, an interlinking support and hydraulic cylinder and 
the spring device includes a spring and a spring support, the interlinking rod is 

1 0 connected to a recess within the knee cap head and an elastic block is placed 
within the recess such that the piston rod of the hydraulic cylinder is mounted 
at a recess of the interlinking rod and a needle shaft and a spindle are used for 
mounting, the through hole of the interlinking rod are provided with two 
protruded lugs of the interlinking support and are positioned using a needle 

1 5 shaft or screw such that the through hole at the lower section of the hydraulic 
cylinder and the through hole at the interlinking support housing are 
positioned by a spindle, the through hole at the lower section of the hydraulic 
cylinder with the through hole at one side of the knee cap head allow the 
interlinking support to hold, and two arch plates are used to fasten the knee 

20 cap head and are positioned using the screw nuts, the lower edge of the 
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housing for the interlinking support is provided with a block body having 
screw holes mounted with a buffering block, and is positioned to a flat board 
near to the knee cap body, and the lower edge of the knee cap body is 
connected to the shank and the recess of the leg bottom having mounted with 
5 the spring device, the recess of the spring support is connected to the rounded 

■ 

portion of the interlinking support and the protruded pillar at the lower section 

of the spring is mounted to a spring and fastened with an adjustable screw. 
Yet another object of the present invention is to provide a positioning and 

buffering device for artificial knee joint, wherein when the knee joint is bent 
10 backward or standing, a pressure exerted to change the interlinking rod and the 

angle of the interlinking rod such that the knee joint is at a positioning state 

and the shank will not bend or at a risky position. 

A further object of the present invention is to provide a positioning and 

buffering device for artificial knee joint, wherein when waJking on a slope the 
1 5 knee joint can be bent at certain angle and the buffering device produces a 

buffering and absorbing effect. 

The foregoing object and summary provide only a brief introduction to 

the present invention. To fully appreciate these and other objects of the 

present invention as well as the invention itself, all of which will become 
20 apparent to those skilled in the art, the following detailed description of the 



invention and the claims should be read in conjunction with the accompanying 
drawings. Throughout the specification and drawings identical reference 
numerals refer to identical or similar parts. 

Many other advantages and features of the present invention will become 
manifest to those versed in the art upon making reference to the detailed 
description and the accompanying sheets of drawings in which a preferred 
structural embodiment incorporating the principles of the present invention is 
shown by way of illustrative example. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is an exploded perspective view of a positioning and buffering 
device for artificial knee joint in accordance with the present invention. 

FIG 2 is a perspective view of a positioning and buffering device for 
5 artificial knee joint of the present invention. 

FIG 3 is a partial sectional view of a positioning and buffering device for 
artificial knee joint of the present invention. 

FIGS. 4A, 4B, 4C and 4D are schematic views showing the continuation 
movement of the positioning and buffering device for artificial knee joint of 
1 0 the present invention. 

FIG 5 is a schematic view in line presentation, showing the continuation 
movement of the positioning and buffering device for artificial knee joint of 
the present invention. 

FIGS. 6 A, 6B, 6C and 6D show the continuation movement of a 
1 5 positioning and buffering device for artificial knee j oint of the present 
invention. 

FIGS. 7 A, 7B and 7C are schematic views showing the buffering effect 
of a positioning and buffering device for artificial knee joint of the present 
invention. 

20 FIGS. 8A, 8B and 8C are a schematic views showing the buffering 
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movement of a positioning and buffering device for artificial knee joint of the 
present invention. 

FIGS. 9 A, 9B and 9C are schematic views showing the mounting of the 
knee joint onto an artificial limb. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The following descriptions are of exemplary embodiments only, and are 
not intended to limit the scope, applicability or configuration of the invention 
in any way. Rather, the following description provides a convenient 
5 illustration for implementing exemplary embodiments of the invention. 
Various changes to the described embodiments may be made in the function 
and arrangement of the elements described without departing from the scope 
of the invention as set forth in the appended claims. 

Referring to FIG 1 , the positioning and buffering device of an artificial 

1 0 knee joint comprises a knee cap head 1 0, an interlinking device 20 (arch plates 
21), a buffering device 30 (interlinking rod 31), interlinking support 32, 
hydraulic cylinder 33), a spring device 40 (spring support 42, spring 44), and a 
knee cap body module. The knee cap head is connected upward to the thigh 
and the lower edge of the knee cap body is used to connect to the shank and 

1 5 the leg bottom portion. 

In accordance with the present invention, one side of the knee cap head 10 
is extended to form two protruded wings 1 1 having a recess 33 and a semi 
arch-shaped recess 14, so that the recess 33 can hold the interlinking rod 3 1 of 
the buffering device 30. The sides of the wings 1 1 are provided with through 

20 holes 12, and a through hole 1 5 is positioned at the rear end of the wing, and 



the interlinking rod is corresponding to the slope 3 1 1 of the urging block 
provided at the recess of the knee cap head. In the course of urging by the 
urging block, the through holes 3 12 at the knee cap head having a pad 62 is 
mounted at the recess of the knee cap head, and the arch-shaped recess has a 
5 spring block 68 for the urging with the sloping face of the interlinking rod. 
The through hole is provided with ball bearing 60 and is pivotally connected 
with a spindle 61. 

Through hole 3 1 2 is provided to the block body of the interlinking rod 3 1 
for the connection with the buffering device 30 and the protruded lug 321 at 

1 0 the two lateral sides of the interlinking support 32, and a housing 322 extended 
from the protruded lug is provided with a hydraulic cylinder 33 , and the 
connection with the piston rod 332 is at the through hole 33 1 . The through 
hole 323 provided at the side of the lug is mounted to the bearing 60 and the 
through hole of the interlinking rod and that of the piston rod are in alignment 

1 5 such that the lugs are connected to the interlinking rod and the interlinking 
support with screw 63 . 

A block body 324 is mounted to the housing 322 at the interlinking support 
32 and is sued for urging adjustment. A through hole 325 provided at the 
lower section of the block body for the spindle 6 1 to pass through is made into 

20 a round section 326. The front side of the through hole is another through 
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hole 327 mounted with bearing 60 so that the wing 5 1 can pass through the 
through hole 52 and is fastened with screw 64. The through hole 333 at the 
lower section of the hydraulic cylinder 33 is mounted with a bearing 60 and is 
then inserted with a spindle 61. A screw 64 is used for fastening. The 
5 lower section of the wing is provided with a through hole 55 to be in 

combination with the through hole 1 5 for the engagement by a spindle 6 1 . 
The external end of the spindle 61 is mounted with a pad 62 and the left and 
right side of the pad 62 is mounted with the arch plate 2 1 of the interlinking 
device 20. The top and bottom end are locked with screw 65 . The 

10 blocking body 324 is provided with a screw hole 328 for mounting with a 
shock absorbing block 67 and is locked with screw 66. 

The lower end of the knee cap body 50 is provided with a buffering wing 
5 1 , an interlinking wing 53 and through hole 327. The bearing 60 and 
spindle 61 are connected to the interlinking support 32, the hydraulic cylinder 

1 5 33 and two arch plates 21 , and the lower edge of the block body was a recess 
with threads for the mounting of a spring device 40 so that the recess 42 of the 
spring support 41 can be mounted to the round portion 326 and via the 
protruded pillar 43 at the spring support, a spring 44 is fastened with an 
adjustable screw 66. 

20 Referring to FIGS. 2 and 3, the recess 14 is provided with the spring block 
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68 and the piston rod 332 is also mounted to the recess and is fastened by 
bearing 60 and the spindle 6 1 . The lower section of the interlinking rod is 
provided with through hole to combine with the through hole of the protruded 
lug 321 and a bearing 60 and fastening screw 63 are used for positioning. 
5 The through holes 331 and 325 are mounted with bearing 60 together with a 
spindle and is fastened by screw 64, and the through hole of the hydraulic 
cylinder is fastened together with the through hole 54 of the wing 53, and the 
through hole at the lower portion of the interlinking support is used for 
connection with the buffering wing 51 . The through hole 327 of the knee 

1 0 cap head and the knee cap body after mounted with the bearing 60 and the 
spindle are then fastened with two arch shaped plates 2 1 and then fastened 
with screw. The lower edge of the body block is formed into recess for 
connection to the shank and leg bottom. The recess is threaded for mounting 
to a spring device 40, and the recess 42 of the spring support is in engagement 

1 5 with the round portion 326 of the interlinking support, and the pillar 43 is 
mounted with a spring 44 and is fastened by an adjusting screw 45 . The 
screw hole 328 is mounted with a shock absorbing block 67 and a screw 66 is 
used for fastening so as to contact with the flat board at the buffering wing. 
In the course of standing, the interlinking support is pressed and the spring 

20 is forced, which produces a buffering effect. The adjusting screw is used to 



change the angle of the interlinking support so as to allow easy bending and 
swinging. The screw can increase or reduce the spring force generated by 
the spring so that the pressure of the buffering is affected. 

FIGS. 4 to 6 illustrate a best mode of continuation dynamic operation so as 
5 to explain the application of the steps in accordance with the present invention. 

Referring to FIGS. 4 to 6, the first step is the movement of leg and is then 
proceeded to the second step and the third step, and further continues to forth 
step which is the heel landed on the ground and a buffering effect is 
proceeded. 

1 0 When the leg moves the first step as shown, there is no downward pressure 
exerted onto the interlinking rod and the interlinking support as a result of the 
walking movement and the axis of the interlinking shaft is at the right side 
position of the dynamic line, and the spring of the spring device has not be 
compressed and proceed to the second step, the axis of the interlinking shaft is 

1 5 moved to the dynamic position and is in a straight line with the dynamic line 
and at the same time, the connected interlinking shaft and the interlinking 
support is compressed, the spring device is fully subjected to pressure and is 
proceeded to a positioning state and proceeds to step 3. The axis of the 
interlinking shaft is moved to the left side position of the dynamic line and it 

20 changes the angle of curvature. The change of curvature is in an opposite 



direction to the first step and the compressed spring will slowly urge the 
interlinking shaft end of the support so that the interlinking shaft is secured and 
a buffering position is obtained. When the interlinking support moves to the 
forth step and let the leg to swing or stand, the pressure changes the angle 
5 between the interlinking shaft and the interlinking support such that the knee 
joint enters into a secured position and the lower portion of the leg will not 
downwardly swing or bow or at a buffering state, or the angle of the curvature 
of the knee joint allows the knee to walk on a sloping ground and the buffering 
device generates a shock absorbing effect so that it is safe to the disable using 

s 

10 the knee joint while walking. 

Referring to FIGS. 7 to 9, there is shown the operation of the buffering 
operation. As shown in steps 4 and 5, the heel moves/lands on the ground to 
proceed with the buffering action. In steps 5 and 6, there is shown the 
buffering action when walking along a slope. At this instance, the axis is 

1 5 biased away from the left side of the dynamic line. When the spring at the 
compressed spring device, the hydraulic cylinder is also compressed and a 
buffering effect is obtained while walking. 

It will be understood that each of the elements described above, or two or 
more together may also find a useful application in other types of methods 

20 differing from the type described above. 
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While certain novel features of this invention have been shown and 
described and are pointed out in the annexed claim, it is not intended to be 
limited to the details above, since it will be understood that various omissions, 
modifications, substitutions and changes in the forms and details of the device 
illustrated and in its operation can be made by those skilled in the art without 
departing in any way from the spirit of the present invention. 



